Monomeric G-protein-coupled receptor as a functional unit.
Rhodopsin, the first purified G-protein-coupled receptor (GPCR), was characterized as a functional monomer 30 year ago, but dimerization of GPCRs recently became the new paradigm of signal transduction. It has even been claimed, on the basis of recent biophysical and biochemical studies, that this new concept could be extended to higher-order oligomerization. Here this view is challenged. The new studies of rhodopsin and other simple (class 1a) GPCRs solubilized in detergent are re-assessed and are compared to the earlier classical studies of rhodopsin and other membrane proteins solubilized in detergent. The new studies are found to strengthen rather than invalidate the conclusions of the early ones and to support a monomeric model for rhodopsin and other class 1a GPCRs. A molecular model is proposed for the functional coupling of a rhodopsin monomeric unit with a G-protein heterotrimer. This model should be valid even for GPCRs that exist as structural dimers.